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COMPARISONS ON LINKAGES OF CONSTRUCTION 
AND REAL ESTATE SECTORS IN OECD COUNTRIES 
 
Yu Song, Chunlu Liu1 and Craig Langston 
 
School of Architecture and Building, Geelong Waterfront Campus, Deakin University, 1 Gheringhap 
Street, Geelong, Vic 3217, Australia 
Based on the recently published Organisation for Economic Co-operation and Development 
(OECD) input-output database at constant prices, this research employs the hypothetical 
extraction method  to compare the linkages of the construction and real estate sectors in 
national economies. A good understanding of linkage helps gaining competitive advantage 
for the construction and real estate sectors.  The research findings indicate that the real estate 
sector has a higher forward linkage and lower total, backward and internal linkages compared 
with the construction sector. Moreover, the sectoral linkages from construction to real estate 
are larger than those from real estate to construction in all selected countries.  The findings 
can aid governments and businesses making relative policies and strategies.   
Keywords: input-output analysis, hypothetical extraction method, construction sector, real 
estate sector, linkages 
 
INTRODUCTION 
The construction sector is not only the supplier but also the user of the real estate 
sector in the whole value chain. The real estate sector provides services for the 
construction sector. Accordingly, most of intermediate goods and services produced 
by the maintenance and repair construction sub-sector pour into the real estate sector 
(Bon 2000). Moreover, both the construction and real estate sectors have been 
considered vital productive drivers for economic development. It is significant to 
determine the quantitative correlations between them to investigate their importance 
and interaction in modern economics. In particular, multinational economic analyses 
on these two sectors enable a better comprehension of their effects and linkages. 
Linkage is one of the most important factors for gaining competitive advantage. The 
sectors with the highest linkages should be possible to stimulate a more rapid growth 
of production, income and employment than with alternative allocations of resources. 
For example, the linkage can affect the construction and real estate sectors’ location 
strategies because the transport cost can be cut by locating with sectors that have high 
linkages, and a high linkage between construction and real estate may guarantee on 
time delivery of inputs and the quality of the inputs. Moreover, when a sector 
successfully enters a foreign market, it will be relatively easy for sectors that have 
high linkages with this sector to gain access to the foreign market (Hoen, 2002). What 
is more, the linkages are important for the number of innovations developed in a 
country because there is a positive relation between the diversity of the local sector 
structure and the number of innovations developed by these sectors (Hoen, 2002). 
Besides, the linkage even can be used to measure the productivity of a sector (Liu and 
Song, 2004).  
Construction linkage research has a relatively long history. Bon (1988) first applied 
the linkage concept to the construction sector and considered that the input-output 
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technology is an ideal tool, which provides a framework for studying both direct and 
indirect resource utilization in the construction sector. Bon (2000) discussed  the 
linkages of construction in Italy, Japan, Turkey, United Kingdom, and United States 
and concluded that the construction sector has low direct and total forward linkage 
because only the maintenance and repair construction sub-sector produces 
intermediate goods. Moreover, the construction sector has high direct and total 
backward linkages because the sector needs a large amount of national resources 
through direct purchases from other sectors. Bon (2000) considered that the backward 
linkage, which represents construction technology, is a rough indication of the 
strength of the construction sector’s economic pull and the forward linkage is a rough 
indication of the strength of the construction sector’s economic push. Polenske and 
Sivitanides (1990) analyzed the backward linkages of the construction sector for 15 
countries. Pietroforte et al. (2000) discussed the role of the construction sector in the 
economy of Italy’s North and South over a period of more than 30 years, and 
concluded that the North regions showed a relatively higher industrialization level of 
the construction sector based on its higher backward linkage. Pietroforte and Gregori 
(2003) first used the Organisation for Economic Co-operation and Development 
(OECD) input-output tables to conduct an input-output analysis of the construction 
sector in highly developed economies. Su et al. (2003) examined the backward and 
forward linkages of the Taiwanese construction section using 12 input-output tables 
compiled between 1964 and 1999, and concluded that the value of backward linkages 
of the Taiwanese construction sector was approximately equal to that of the Japanese 
construction sector and the value of forward linkages increased significantly over time.  
There is not much research that focuses on the real estate sector using input-output 
technology (Lean, 2001). Roulac (1996) examined the real estate financial input-
output relationships in his paper, and Pagliari et al. (1997) compared commercial real 
estate output in Australia, Canada, UK and USA over the period 1985-1995 by 
analysing separately office, retail and warehouse sectors. Furthermore, Roulac (1999) 
addressed the application of the value chain concept to how real estate facilitates the 
connection of inputs to the value creation process to deliver goods and services to 
consumers. Using the OECD input-output table, Liu et al. (2005) analyzed the 
linkages of the real estate sector. They formulated a set of indicators to compare the 
linkages of the real estate sector in seven OECD countries. Moreover, Song et al. 
(2004) compared the importance between the construction and real estate sectors.  
Using the recently published OECD input-output database at constant prices, this 
paper aims to compare the linkages between the construction and real estate sectors 
using the hypothetical extraction method (HEM). The rest of this paper comprises an 
introduction of the research method and a data description, an analysis of the 
empirical results and finally the conclusions of the research. 
RESEARCH METHOD AND DATA DESCRIPTION  
Research method 
The original idea of the HEM was to extract a sector hypothetically from an economic 
system and examine the influence of this extraction on other sectors in the economy. 
Mathematically, the idea was to quantify how much an economy’s total output would 
decrease if the sector were extracted. Thus, by comparing the output levels for each of 
the remaining sectors before and after the hypothetical extraction, the impact of the 
extracted sector can be assessed. The difference between the output in the reduced 
case and in the original situation reflects the linkages between the extracted sector and 
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all other sectors in the economy. In light of the basic ideal of HEM, it is assumed that 
the n-sector input-output technical coefficient A has been partitioned into two groups: 
group one (g1) is the sectors that are to be extracted from the economy and group two 
(g2, g1+g2=n) consists of all the remaining sectors of the economy. Now, g1 has been 
extracted hypothetically from the economy, using the same final demand vector the 
Leontief model X=(I-A)-1Y, can be rewritten as X'=(I-A')-1Y, where X and X' are the 
output before and after extraction, A is the technical coefficients matrix (n×n) and A' 
is a reduced technical coefficient matrix ((n-1)×(n-1)). The reduction in output can be 
expressed as X-X', which reflects the linkage between g1 and g2 given the technical 
production process is held constantly. The linkage can be decomposed into total, 
backward, forward, internal and sectoral linkage indicators according to different 
transformations. The criteria for developing these linkage indicators are elaborated in 
a separate paper (Song et al. 2005). In this regard, the reader may also refer to Miller 
and Lahr (2001) for the mathematical foundations of the indicators used in this paper. 
Data description  
The OECD input-output database, which is published by the Economic Analysis and 
Statistics Division of the OECD, provides appropriate multinational economic data 
(OECD, 1995). This is the most comprehensive database for comparing the 
construction and real estate sectors internationally so far (Pietroforte and Gregori 2003; 
Liu et al., 2005). The OECD input-output database provides input-output data in 
current and constant prices for ten countries: Australia, Canada, Denmark, France, 
Germany, Italy, Japan, Netherlands, United Kingdom, and United States. The 
distinctive nature of this database comprises: (1) the use of a common industrial 
classification for 36 sectors by following the International Standard Industrial 
Classification (ISIC) version two, (2) the separation of transaction flows of goods and 
services into domestically produced and imported, and (3) the inclusion of capital 
investment flow matrices as supporting tables (OECD, 1995).  
Due to limited comparable and available data in the construction and real estate sector, 
Germany, Italy and United Kingdom are not considered. The data of France are 
unavailable before the early 1980s. The data from Australia are unavailable before 
mid-1980s and the data from Netherlands is not available in the late 1980s. In order to 
avoid the effect of non-uniform inflation rises in the 1970s and 1980s, the data are 
adopted at constant prices. In addition, the examined period is divided into five 
comparative periods as shown in Table 1: early-1970s (1968-1972), mid/late-1970s 
(1975-1978), early-1980s (1980-1982), mid-1980s (1985-1986) and late-1980s (1989-
1990). The 36 sectors used in the OECD input-output table are shown in Appendix 1. 
Except for Australia and Denmark, whose data are expressed in basic price, all other 
countries’ data are described in producers’ price. 
Table 1: OECD input-output table coverage 
 Early-1970s Mid/Late-1970s Early-1980s Mid-1980s Late -1980s 
Australia N/A N/A N/A 1986 1989 
Canada 1971 1976 1981 1986 1990 
Denmark 1972 1977 1980 1985 1990 
France N/A N/A 1980 1985 1990 
Japan 1970 1975 1980 1985 1990 
Netherlands 1972 1977 1981 1986 N/A 
USA 1972 1977 1982 1985 1990 
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EMPIRICAL RESULT COMPARISONS ON LINKAGES OF 
CONSTRUCTION AND REAL ESTATE 
Total linkage indicators  
Total linkage indicator is one comprehensive measure of a sector’s importance to the 
economy because all connections (forward, backward and internal effects) have been 
extracted completely. With the “disappearance” of this sector, the remaining sectors in 
the economy would have to purchase from overseas and this sector’s final demand 
would have to be satisfied by imports as well. The difference between the outputs 
before and after the extraction just reflects the importance of the sector. In other words, 
the total linkage indicator is an integration of the forward, backward and internal 
effects. The total linkage indicator of the construction sector for the eight selected 
countries are reported in Table 2, which shows two distinct groups of countries: Japan, 
Denmark, and Canada with a relatively higher total linkage indicator and the 
remaining countries with lower ones. With a higher value, the construction sector 
seems to play a relatively important role in economic development in Japan, Denmark, 
and Canada. The total linkage indicators of the real estate sector are also reported in 
Table 2. The real estate sectors of Netherlands and Canada have a lower total linkage 
indicator and the remaining countries with higher ones. As can be seen, construction 
has a higher total linkage indicator than real estate in most countries, which means in 
economic development, construction plays a more important role than real estate. 
In order to reflect the entire trend and average level, the arithmetic means of the total 
linkage indicators are presented in Table 2. It can be observed that the values of 
construction tend to decline, whereas, the values of real estate tend to increase over 
the examined period.  The declined pattern in construction supports the fact that the 
role of the construction sector is diminishing with economic maturity.  In the late 
1980s, the pace of decline is reversed in most of the countries.  
Table 2: The total linkage indicator of the construction and real estate sectors 
Pre- Mid/Late- Early- Mid- Late-
1972 1970s 1980s 1980s 1980s
construction 6.28% 6.27%
real estate 6.73% 7.26%
construction 11.21% 9.63% 8.77% 7.69% 8.30%
real estate 2.05% 2.33% 3.13% 3.36% 3.99%
construction 10.94% 10.70% 9.01% 7.56% 6.95%
real estate 4.11% 4.81% 5.31% 6.00% 6.82%
construction 6.28% 5.14% 6.01%
real estate 6.75% 7.22% 9.95%
construction 11.61% 10.98% 10.50% 8.03% 9.32%
real estate 4.17% 5.39% 5.26% 5.46% 6.36%
construction 6.83% 6.95% 6.32% 5.90%
real estate 1.86% 2.56% 2.85% 3.21%
construction 6.03% 6.26% 5.87% 5.21% 5.48%
real estate 5.40% 5.28% 5.79% 6.38% 7.09%
construction 9.33% 8.90% 7.79% 6.54% 7.06%
real estate 3.52% 4.08% 4.85% 5.48% 6.91%
N/A
Sectors
Japan
Australia
Denmark
France
Canada
N/AN/A N/A
N/A N/A
Netherlands
USA
Average
 
 
The reason may be due to the increase in the price of construction materials in these 
countries. However, it has to be noted that the volumes of construction are 
underestimated because construction is a very pervasive activity undertaken by almost 
every residential owner and business entity, and these private construction activities 
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are only partially captured by official statistics (Carassus, 2004). Similarly, in the late 
1980s the increase in real estate is significant in most of the countries examined. The 
reason may be due to the increase in the price of real estate in these countries.  
Backward linkage indicators  
Assuming that all local product inputs of the real estate sector are extracted and all 
inputs will depend on imports (the forward and internal effects will remain), the 
backward linkage of a sector reflects this sector’s dependence on local inputs that are 
produced within the production process of the economy. The backward linkage 
induces growth through the process of derived demand because the remaining sectors 
would have to face the losses without the purchase of the real estate sector. What is 
more, the backward linkage indicator is a measure of the degree of industrialization of 
the construction production process and the national technology difference in terms of 
intermediate and valued added inputs composition (Pietroforte and Gregori, 2003), 
because it is generally agreed that input-output tables reflect a general equilibrium 
model of the economy where inputs are allocated according to technological 
availability. 
The backward linkage indicator of the construction sectors are presented in Table 3. 
The values of construction are scattered between 4% and 11% over the examined 
period. Similar to the total linkage indicators, the construction backward linkage 
indicators show two distinct groups of countries: Japan, Canada and Denmark, with a 
relatively higher backward linkage indicator and the remaining countries with lower 
ones. With a higher value, the Japanese, Canadian and Danish construction sectors 
show relatively weak economic independence, strong pull effects to the remaining 
sectors of the economy and a higher technology level. The higher amount of 
intermediate inputs reflects the nature of construction operations concerning the 
assembly of many different products purchased from a large number of industries. 
Conversely, the backward linkage indicators of the real estate sector are scattered at a 
low value between 0.5% and 4% over the examined period as also shown in Table 3.  
Table 3: The backward linkage indicator of the construction and real estate sectors 
Pre- Mid/Late- Early- Mid- Late-
1972 1970s 1980s 1980s 1980s
construction 5.90% 6.02%
real estate 3.50% 3.17%
construction 10.10% 8.61% 7.52% 6.58% 7.25%
real estate 0.80% 0.78% 0.95% 1.08% 1.31%
construction 9.29% 8.67% 7.13% 5.97% 5.52%
real estate 2.39% 2.91% 3.13% 3.39% 3.64%
construction 5.94% 4.83% 5.69%
real estate 2.59% 2.87% 4.05%
construction 11.04% 10.50% 10.09% 7.57% 8.88%
real estate 2.24% 2.57% 2.53% 2.51% 3.16%
construction 4.91% 4.90% 4.45% 3.99%
real estate 0.90% 1.22% 1.29% 1.33%
construction 5.28% 5.27% 5.00% 4.53% 4.51%
real estate 2.08% 2.04% 1.95% 2.44% 2.60%
construction 8.12% 7.59% 6.69% 5.62% 6.31%
real estate 1.68% 1.90% 2.07% 2.45% 2.99%
USA
Average
N/A N/A
N/A N/A
Netherlands N/A
Sectors
Japan
Australia
Denmark
France
Canada
N/A
 
 
With a lower backward linkage indicator, the real estate sector represents low 
industrialization and technology levels. The relatively lower value is reasonable for 
the real estate sector because this sector plays a fundamental connecting role in the 
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value chain (Roulac, 1999). On the other hand, a lower value represents a weak 
economic pull of the real estate sector to the remaining sectors. However, a slight 
upward trend in the forward linkage indicator can be seen over the entire study period. 
In any industry, the progress of technology cannot be stopped. 
Forward linkage indicators  
The forward linkage of a sector reflects the dependence of the remaining sectors in the 
economy on this sector’s supplies that are produced within the production process. 
Assuming that this sector just sells for export, except for deliveries to itself, the 
difference between the outputs in the reduced case and in the original situation reflects 
the economic losses of the remaining sectors of the economy without the supply of the 
extracted sector.  
The forward linkage indicators of the construction sector for the eight selected 
countries are reported in Table 4. The value of forward linkage indicators are 
stabilising at a low value between 0.3 and 2.6 percent, and their time profiles show 
relative stability during the observed period compared with the backward linkage 
indicators. A weak forward linkage shows a strong sectoral independence and a weak 
economic push of the construction sector. The construction sector of Denmark, 
Netherlands, Canada and USA show a stronger economic push and a weak sectoral 
independence with a higher forward indicator, while the others have a weaker one. In 
the context of the input-output table, the intermediate demand of the construction 
sector contains only the maintenance and repair flows to the remaining sectors and 
most of the production of the construction sector goes to the final demand, which 
represents new construction. This explains why the forward linkage of the 
construction sector has a lower value. 
Table 4: The forward linkage indicator of the construction and real estate sectors 
Pre- Mid/Late- Early- Mid- Late-
1972 1970s 1980s 1980s 1980s
construction 0.59% 0.36%
real estate 4.75% 5.56%
construction 1.90% 1.79% 1.99% 1.73% 1.63%
real estate 1.68% 2.08% 2.87% 2.89% 3.50%
construction 2.25% 2.59% 2.45% 2.11% 1.98%
real estate 2.34% 2.57% 3.00% 3.49% 4.09%
construction 0.65% 0.60% 0.64%
real estate 5.73% 5.93% 7.89%
construction 1.21% 1.01% 0.93% 0.97% 0.87%
real estate 3.64% 5.23% 5.13% 5.19% 5.20%
construction 2.05% 2.13% 1.95% 1.93%
real estate 1.20% 1.61% 1.93% 2.20%
construction 1.53% 1.99% 1.70% 1.24% 1.75%
real estate 5.21% 4.99% 5.92% 4.51% 5.94%
construction 1.79% 1.90% 1.61% 1.31% 1.21%
real estate 2.81% 3.30% 4.10% 4.14% 5.37%
USA
Average
N/A N/A
N/A N/A
Netherlands N/A
Sectors
Japan
Australia
Denmark
France
Canada
N/A
 
 
On the contrary, the values of real estate are stabilising at a higher value compared 
with construction. A strong forward linkage shows a weak sectoral independence and 
a strong economic push of the real estate sector. Moreover, the value of the indicator 
reflects that the proportion of final demand of the real estate sector is larger than its 
intermediate demand in most selected countries. The main reason seems to be that real 
estate has a major role in creating demand and attracting the buyer to the distribution 
system. Furthermore, the average value of the real estate sector divides these countries 
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into two distinct groups of countries: the real estate sectors of Denmark, Canada and 
Netherlands, with a lower forward linkage indicator and the remaining countries with 
higher ones. These differences can be explained in terms of the level of the 
intermediate demand of real estate in different countries. In Denmark, Canada and the 
Netherlands, the levels of intermediate demand are very low. The strength of push of 
the real estate sector in these countries is comparatively weak over the study period. In 
addition, most of the output of real estate flows into the final demands, that is, private 
domestic consumption and government consumption. For Australia, France, Japan and 
USA, the proportion between intermediate demand and final demand tends to be equal. 
These countries’ push strength to economic growth is relatively strong.  
Internal linkage indicators  
Assuming that a sector’s intra-sectoral shipments are eliminated, the internal linkage 
of a sector reflects the interrelationship of its sub-sectors within this sector. The 
construction sub-sectors mainly consist of new construction and maintenance and 
repair construction. The internal linkage indicator reflects the relationship between 
these two sub-sectors. As seen in Table 5, construction has a higher internal linkage, 
which shows a tight relationship between new construction and maintenance and 
repair construction. With the development of the economy, the optimization and 
renewal of the stock of existing construction has become a central issue of 
construction activity in developed countries (Carassus, 2004). The role of maintenance 
and repair construction differs by country. By and large, the volume of maintenance 
and repair construction grows with economic maturity and decreasing land capability. 
The higher internal linkage in construction just reflects the importance of the 
maintenance and repair construction. 
Table 5: The internal linkage indicator of the construction and real estate sectors 
Pre- Mid/Late- Early- Mid- Late-
1972 1970s 1980s 1980s 1980s
construction 0.18% 0.17%
real estate 0.48% 0.75%
construction 23.20% 22.30% 37.41% 22.88% 14.41%
real estate 0.12% 0.16% 0.22% 0.25% 0.32%
construction 0.54% 0.36% 0.29% 1.89% 0.82%
real estate 0.15% 0.21% 0.27% 0.49% 0.63%
construction 0.10% 0.06% 0.06%
real estate 0.96% 1.02% 1.58%
construction 0.62% 0.08% 0.32% 0.44% 1.05%
real estate 0.13% 0.56% 0.29% 0.48% 0.58%
construction 67.17% 55.15% 46.59% 44.89%
real estate 0.03% 0.04% 0.05% 0.06%
construction 0.04% 0.17% 0.14% 0.23% 0.17%
real estate 0.68% 0.61% 0.75% 0.97% 1.07%
construction 18.32% 15.61% 14.14% 10.08% 2.78%
real estate 0.22% 0.32% 0.42% 0.54% 0.82%
USA
Average
N/A N/A
Netherlands N/A
Sectors
Japan
Australia
Denmark
France
Canada
N/AN/A N/A
 
 
The real estate sector is usually divided into two sub-sectors in the national account, 
namely residential and commercial real estate services. The residential real estate sub-
sector supplies living accommodation for the commercial sub-sector, whereas the 
commercial sub-sector supplies few services for the residential real estate sub-sector. 
The relationships between these two sectors are relatively loose compared with 
construction. The internal linkage indicators of the real estate sector are described in 
Table 5, which displays three characteristics. Firstly, the real estate sectors have low 
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internal linkage indicators, which are all under 1.6% relative to the entire economy. 
Secondly, all values present an increasing pattern, which may be due to increasing 
prices over the examined period. Thirdly, the differences among countries are 
enormous. For example, France had an extremely high value whereas Netherlands had 
a very low value. The differences may be attributed to different economic 
development levels, relative prices and government policies in different countries. The 
relative prices and government policies differences in different economic developing 
stages definitely affects the interflow between the residential and commercial real 
estate sub-sectors.  Obviously, the internal flows between the sub-sectors are weak 
even relative to this sector in seven countries. However, in some developing countries, 
the internal linkage indicator may be higher than in developed countries. One reason is 
the dramatically increasing commercial real estate market in developing countries may 
need more residential services than in developed countries. 
SECTORAL LINKAGES BETWEEN CONSTRUCTION AND 
REAL ESTATE  
Assuming that the flows between the construction and real estate sectors are 
eliminated, the sectoral linkage indicator reflects the interrelationship of the 
construction and real estate sectors in an economy. The inter-sectoral flows between 
these two sectors are varied and complex and it is significant to determine the 
quantitative relationships between them in modern economics. Considering the 
directions, the sectoral linkage indicator can be divided into two groups: one is the 
linkage from the construction sector to the real estate sector, which is described in 
Figure 1. The other is the linkage from the real estate sector to the construction sector, 
which is illustrated in Figure 2.  
0.00%
0.50%
1.00%
1.50%
2.00%
2.50%
3.00%
Early-1970s Mid/Late-1970s Early-1980s Mid-1980s Late-1980s
Australia Canada Denmark France
Japan Netherlands USA Average
 
Figure 1: Sectoral linkage from construction to real estate 
 
As expected, the sectoral linkages from construction to real estate are larger than that 
from real estate to construction. The real estate sector supplies various kinds of 
services for the construction sector, such as brokerage, plant location, layout and lease, 
procurement decision, and so on. One of the main assignments of the real estate sector 
is to make decisions for plant location of construction businesses concerning the 
country, region, submarket and site. Another is the size of facility, layout, lease or buy 
decision and brokerage.  
What is more, the real estate sector also influences construction manufacture access 
including the location of the manufacturer’s showrooms, access to displays at 
construction merchandise, and catalogues. Generally, the real estate sector as supplier 
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just plays a service delivery role in the value chain of the construction sector. On the 
other hand, the construction sector is the one of largest suppliers of real estate and 
most intermediate goods and services produced by the maintenance and repair 
construction sub-sector go to the real estate sector. This explains why linkages from 
construction to real estate are larger than that from real estate to construction. 
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1.00%
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Figure 2: Sectoral linkage indicator from real estate to construction  
 
However, it can be stated that the economic development in a developed country has 
been characterized by two main trends: the decreasing economic importance of the 
construction industry and the progressively increasing services of the real estate sector. 
In this regard, the two main trends are just reflected by the average values of the 
sectoral linkage indicators in Figures 1 and 2. Obviously, the mean of the sectoral 
linkage indicators from the construction sector to the real estate sector is flatter than 
the mean of the sectoral linkage indicators from the real estate sector to the 
construction sector over the examined period. The average values in Figure 2 indicate 
a higher acceleration of the outputs from the real estate sector to the construction 
sector. 
CONCLUSIONS 
Using the OECD input-output database at constant prices, this paper has compared the 
total, backward, forward, internal and sectional linkage indicators of the construction 
and real estate sectors. Compared with the construction sector, the real estate sector 
has a higher forward linkage and lower total, backward and internal linkages. The 
dissimilar industrial characteristics and role distinctions of the construction and real 
estate sectors cause the linkage differences.  The higher forward linkage in real estate 
reflects that the proportion of final demand of the real estate sector is larger than its 
intermediate demand in most selected countries. The main reason is that real estate has 
a major role in creating demand and attracting the buyer to the distribution system. On 
the other hand, the higher backward linkage in construction reflects the nature of 
construction operations concerning the assembly of many different products 
purchased from a large number of industries. The higher internal linkage of 
construction just reflects the importance of maintenance and repair construction. The 
residential real estate sub-sector supplies living accommodations for the commercial 
sub-sector, whereas the commercial sub-sector supplies few services for the 
residential real estate sub-sector, and this gives rise to a lower internal linkage for real 
estate. 
Song, Liu and Langston 
The sectoral linkages from construction to real estate are larger than those from real 
estate to construction. The real estate sector supplies various kinds of services for the 
construction sector, such as brokerage, plant location, layout and lease, procurement 
decision, and so on. The real estate sector just plays a service delivery role in the value 
chain of the construction sector. On the other hand, the construction sector is one of 
the largest suppliers of the real estate and its most intermediate goods and services 
produced by the maintenance and repair construction sub-sector go to the real estate 
sector.  
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Appendix 1. OECD sectoral classification 
 
No. Sector 
1 Agriculture, forestry and fishery 
2 Mining and quarrying 
3 Food, beverages and tobacco 
4 Textiles, apparel and leather 
5 Wood products and furniture 
6 Paper, paper products and printing 
7 Industrial chemicals 
8 Drugs and medicines 
9 Petroleum and coal products 
10 Rubber and plastic products 
11 Non-metallic mineral products 
12 Iron and steel 
13 Non-ferrous metals 
14 Metal products 
15 Non-electrical machinery 
16 Office and computing machinery 
17 Electric apparatus 
18 Radio, TV and communication equipment
19 Shipbuilding and repairing 
20 Other transport 
21 Motor vehicles 
22 Aircraft 
23 Professional goods 
24 Other manufacturing 
25 Electricity, gas and water 
26 Construction 
27 Wholesale and retail trade 
28 Restaurants and hotels 
29 Transport and storage 
30 Communication 
31 Finance and insurance 
32 Real estate and business services 
33 Community, social and personal service 
34 Producers of government services 
35 Other producers 
36 Statistical discrepancy 
 
(Source: OECD, 1995) 
 
 
